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March 29, 1993

Ms. Josie Edwards
Weston Analytics
208 Welsh Pool Road
Lionville, PA 19341-1313

0046600
3342 International Park Drive, S.E.

Atlanta, Georgia 30316
(404) 244-0827

Fax # (404) 243-5355
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Dear Ms. Edwards:

Enclosed along with this letter is the replacement package for the package sent on March 17,
1993. We apologize for the delay and any inconveniences this may have caused.

Please contact Craig Johnson at (404) 244-0827 if you have any questions. Also, please refer
to LSDG number 21158 in future correspondence.

Sincerely,

ECOTEK LABORATORY SERVICES, INC.

Samir A. Naguib
Senior Quality Assurance Specialist

Craig Johnson
Senior Project Manager

Enclosures.
SAN/CCJ/crb

QUALITY CONSCIOUS, QUICK TO RESPOND

Printedon Rcycled Paper
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EcoTek 1.51
EcLTek Laboratory Services incorporated

CASE NARRATIVE FOR GAMMA ISOTOPICS

Client: Weston Analytics

Project: 92-311

LSDG: 21158

Matrix: Soil

* The prepared sample is placed in a container and counted on a gamma spectrometry
system which is calibrated with NIST traceable standards. A spectrum is collected and
analyzed for the presence of gamma emitting radionuclides. The peaks present in the
sample spectrum are compared to a nuclide library and the gamma emitters identified.
The identified peaks are then quantified and isotopic concentrations calculated. Minimum
Detectable Activities (MDAs) are then calculated for isotopes not identified in the
sample.

* The detection limit or MDA for this analysis is dependent on sample size, detector
efficiency, detector background, and count time.

* The following exceptions and/or considerations should be noted for the sample group
contained within:

The samples submitted under Laboratory Sample Delivery Group (LSDG) No.21158
were analyzed for gamma emitting isotopes between January 11 and 12, 1993. Sample
9209L958-001 B01925 was counted twice to represent a sample duplicate. The duplicate
Relative Percent Differences (RPDs) for the isotopes of interest were within the
laboratory control limits with the exception of Cs-137 where the duplicate RPD was
85%. However, since the MDA for Cs-137 from the duplicate sample was used in the
calculation, the duplicate RPD was not applicable. Sample activity and MDA are
reported as decay corrected values to the sampling date/time. The MDAs for Radium-
223 and 224 could not be computed due to the short half-lives and long elapsed time
between sampling and data acquisition.

9A_____________ Date 3-/&- 9T
oanalytical Laboratory Manager or Designee



EcoTek L.51

Client: Weston CUent Refe No.: 92-311

LSDG: 21158 Date Recivt 10/23/92

2D__ AD A p~/ sc' r ~<
Q4 , 1,4~~ Oft:e k~& t ~

2115801 B01904 9209L958-001 9/17/92 3/2/93 Cobalt -58 Soil ND NA 1.32E-01

2115801 801904 9209L958-001 9/1792 3/293 Iron - 59 Soil ND NA 7.52E-01

2115801 B01904 9209L958-WIZ 9/17192 3M193 Cobalt -60 Soil ND NA .28E-02

2115801 801904 9209L958-WIZ 9/17/92 3193 Cesaium -134 Soil ND NA 210E-02

2115801 801904 9209L958-001 9/1792 3/2/93 Cesium - 137 Soil ND NA 2.84E-02

2115801 801904 9209L938-W1 9/1792 312193 CeIan -144 Soil ND NA 1.93E-01

2115801 801904 9209L958-001 9/17/92 32/93 Eumrpiu -152 Sol ND * NA 1.05E-Ol

2115801 801904 9209L958-00I 9/17/92 3/2/93 Europiwn -154 Soil ND NA 5.04E-02

2115801 801904 9209L958-00I 9/17/92 3/2/93 Europiun -155 Soil ND NA 1.00E.01

2115801 B01904 9209L958-WIZ 9117192 3/293 Radim - 223 Soil Half - Life too short

2115801 B01904 9209L958-001 9/17192 3N193 Radium - 224 Soil Ha f - Life too short

2115801 801904 9209L958-00l 9/17192 3/2/93 Potassium-40 Soil I.62E+01 1.79E+00 NA

2115801 801904 9209L958-001 9/17/92 3/23 Cadmium-109 Soil ND NA 6.04E-01

2115801 B01904 9209L958-001 9/17/92 3193 Radium-226 Soil 6.69E-0I 5. 71E-02 NA

2115802 B01925 9209L050-001 924192 3/1393 Cobalt - 58 Soil ND NA 2.74E-02

2115802 801925 9209L050-001 9124/92 313/93 Iron -59 Soil ND NA 1.59E-01

2115802 B01925 9209L050-001 9124192 3/303 Cobalt -60 Soil ND NA 6.88E-03

2115802 B01925 9209L050-001 9/24/92 313/93 Ceasum -134 Soil ND NA 6.47E-03

2115802 B01925 9209L050-001 9/24/92 3/3/93 Cesium - 137 Soil ND NA 4.90E-03

2115802 B01925 9209L050-001 9124192 3/3/93 Cerium - 144 Soil ND NA S. 69E-02

2115802 B01925 9209L050-001 9124192 3/3/93 Euopium - 152 Soil ND NA 3.31E-02

2115802 801925 9209L050-001 912402 313193 Ewpiwn -154 Soil ND NA 1.07E-02

2115802 Z01925 9209LOSO-001 9124192 3/3193 Ezvpiwn -155 Soil S.68E-02 Z2E-02 NA

2115802 B01925 9209L050-001 9/24192 3/393 Radium - 223 Soil Half - Life too shor

2115802 801925 9209L050-001 9/24/92 3/3193 Radium - 224 Soil Half - Life too short

2115802 B01925 9209L050-001 9/2492 3/3193 Poassiwn-40 Soil 1.68E+0l 1.77E+00 NA

2115802 B01925 9209L050-WI 9124192 3/3/93 Cadmium-109 Soil 1.51E+00 3.60E-01 NA

2115802 B01925 9209L050-WI1 9124192 3/3/93 Radium-226 Soil 5.92E-01 3.31E-02 NA

ND = Not Detected Above MDA
NA - Not Applicable 1 A



EcoT'k 1A~viCes Incorporated

3342 ynadonal Pak Ddw, SE

A98s, GA 30316
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0 C INFORMATION

LaSc # 21158 ANALYSIs GAMMA No of Samplho in Batch 2 DATE 2/26/93

DUPLICA IF REPRODUCIBILITY

Sample 6.79E-02 pCi/g
Sample Dup 5.74E-02 pCi/g

Sample / Dup lave) 6.27E-02 pCi/g

DUPUCATE RPD - ABS 6.79E-02

Sample 2.81E-01 pCI/g
Sample Dup 2.34E-01 pCi/g

Sample / Dup (ave) 2.58E-01 pCI/g

DUPLICATE RPD - ABS 2.81E-01

Sample 2.71E-02 pCi/g
Sample Dup 2.05E-02 pCI/g

Sample / Dup (ave) 2.38E-02 pCi/g

DUPLICATE RPD - ABS 1 2.71E-02

Sample 2.32E-02 pCi/g
Sample Dup 1.81E-02 pCi/g

Sample / Dup ave) 2.06E-02 pCI/g

DUPLICATE RPD -

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-DUP

ANALYSIS CO-58

- 5.74E-02 *100 - 17
6.27E-02 lave)

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-DUP

ANALYSIS FE-59

- 2.34E-01 j100 - 18
2.58E-01 (ave)

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-DUP

ANALYSIS CO-60

2.05E-02 *100 - 28
2.38E-02 ave) I

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-DUP

ANALYSIS CS-134.

1.81E-02 *100 - 25
(ave)

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-CUP

ANALYSIS CS-137

- 2.01E-02 *100 - 87
3.56E-02 ave)

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-DUP

ANALYSIS CE-144

- 1.21E-01 *100 - 6.
1.25E-01 ave)

ABS 2.32E-02 -

2.06E-02

Sample 5.12E-02 pCi/g
Sample Dup 2.01E-02 pCI/g

Sample / Dup (ave) 3.56E-02 pCi/a

DUPUCATERPD - ABS 5.12E-02

Sample 1.28E-01 pCi/g

Sample Dup 1.21E-01 pCi/g
Sample / Dup ave) 1.25E-01 pCi/g

DUPLICATE RPD - ABS 1.28E-01

GAMMAOO.XLS RevO (12/91)

USEd MDA

USED MDA

(50% max)

USED MDA
USED MDA

(50% max)

USED MDA

USED MDA

(50% max)

USED MDA
USED MDA

(50% max)

USED MDA

(50% max)

USED MDA

USED MDA

(50% max)



E L'Ifivicts Incorporated

3342 lmatoosl Pak Datn, SE
AMava, GA 30316

(404)244-0827 Pax (404)243-5355

2 C INFORMATION

LSDo # 21158 ANALYSiS GAMMA No of Samples in Batch 2 DATE 2/26/93

DUPLICA TE REPRODUCIBILITY

Sample 1.26E-01 pCi/g
Sample Dup 1.01 E-01 pCI/g

Sample / Dup (ave) 1.14E-01 pCI/a

DUPLICATE RPD - ABS 1.26E-01

Sample 2.63E-02 pCi/g
Sample Dup 2.46E-02 pCi/g

Sample / Dup (ave) 2.54E-02 pCI/g

DUPLICATE RPD - ABS 2.63E-02

Sample 4.44E-02 pCi/g
Sample Dup 5.48E-02 pCI/g

Sample / Dup (ave) 4.96E-02 pCi/g

DUPLICATE RPD - ABS 4.44E-02

Sample 1.59E+01 pCiIg
Sample Dup 1.59E+01 pCi/g

Sample/ Dup lave) 1.59E+01 pCI/g

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-CUP

ANALYSIS EU-152

- 1.01E-01 *100 - 22
1.14E-01 ave) I

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-DUP

ANALYSIS EU-154

- 2.46E-02 *100 - 7
2.54E-02 (ave)

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-CUP

ANALYSIS EU-155

- 5.48E-02 *100 - 21
4.96E-02 (ave) i

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-DUP

ANALYSIS K-40

DUPLICATE RPD - ABS 11.59E+01 2 1.59E+01 C100a- 0.
1.59E+01 (ave)

Sample 5.74E-01 pCi/g
Sample Dup 5.27E-01 pCi/g

Sample / Dup (ave) 5.50E-01 pCi/g

DUPLICATE RPD - ABS .74E-01

Sample 1.71E+00 pCi/g
Sample Dup 2.56E+00 pCI/g

Sample / Dup ave) 2.14E+00 pCi/g

DUPLICATE RPD - ABS 1.71E+00

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01-DUP

ANALYSIS RA-226

- 5.27E-01 -loo - 9
5.50E-01 ave)

SAMPLE NO. 21158-01-260
SAMPLE NO. 21158-01 -DUP

ANALYSIS CD-109

2.56E+00 100 - 40
ave)2.14E + 00

GAMMAOO.XLS RevO (12/91) 3

USED MDA
USED MVDA

(50% max)

USED MOA
USED MDA

(50% max)

USED MDA
USED MDA

(50% max)

(50% max)

(50% max)

(50% max)



211581NT.XLS

01-260 4.03E-08 0.05198 123.32 1.58E-02 0.0528 9/17/92 1/11/93 19:37 1.71E-06
02-261 2.59E-08 0.064 132.18 2.28E-02 0.06487 9/24192 1 1/11/93 0:00- 2.02E-06

Page 1



509 372 1616;fY 4/ 7
S 4-15-93 :12:50PM :Weston Lionville Lab-

Compny CuaaodHAINO CUSTOD 1003033

CustodyFrm Initiator L. GUERRA / R. ARNOLD

Companycontact K.N. POOL / C.E. HEIDEN Telephone 376-2640

Project Designation/Sampling Locations SAF#92-311 Collection Date 9-24-92
SODIUM DICHROMATE BARREl. LOCATION 100-IU-4

IcJhetNo ,a -, I
Ice Chest NO. 1 / Field Logbook No. WC-N-205-19

Bill of LadingAIrbill No. Z. 72 / 7 Offsita Property No.

MethodofShipment SAMPLE DOUBLE RAGGED PLACED IN WET ICE. AIR RIEGHT.

Shipped to WESTON LAB, LIONVILLE PA 19341

Possible Sample Hazards/Remarks UNKNOWN -

SEE SAMPLES ANALYSIS REQUEST FOR INDIVIDUAL CONTAINERAN AYI

Sample identification

9 5 f3 OTTL ESa 
g

] Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names)
Relinquisbud : L.GUERRA Received by: ate/Time:

RolI quis ed y: Received by: rime!

Relinquished by: Received by: DyTe/Tlme

Relinquished by: Received by - DteTIme:

Final Sample Disposition

Disposal Method: Disposed by: D te/Tim.
Commentw

9aCAL G5&
A.6006fnl7(12Ao0)

SENT BY:Analytics Division



509 372 1616;# 5/ 7S 4-15-93 :12:51PM :Weston Lionville Lab-

SAMPLE ANAL4SIS RE "

Collector L.GUERRA / R. ARNOLD DaiS 9-24-92
Company Contsct K.N.PDQL. . .EEN . Telephone 509 ) 376-2640

Sample Da ted Cme Number and Typo of Sample ontalners/Analysis ReouessedNumber Cullected Collected ______________

801925 S -24-92 10:21 (1) 250ml Cr+6 (SW-846 7179)

(1) 2500 ICP/GFAA IIETALS (CLP)
(1) 0Omrl GAWIfA SPEC. (RL-4303,4304)

'Typs of Sample A -Air L - iq uld SE = Sedimen T I ISSUO X other
-L UtumLiquids 0 - Oil SL -Mudge 'W -War
0 - Orum SyIdS 5 - SOii So Solid ! W IWp

Field Information SAF#92-311 SODJUIW DICHROIATE BARREL LOCATIO 100-IU-4

Special Handling and/or Storage SAMPLES TO h KFPT COOLED TO 40C PRCtR TO ANALYSIS.

Possible Sample Hazards NON-DETECTABLE WITh FIELD INSTRUTIENT.

I A-O000-404 bOGISI)

SENT BY:AnalyTIcs DIvIslon



509 372 1616:# 7/ 74-15-93 :12:52pM :Weston Ll u l b-
SENT BY:Analytlcs Division

Wwetighouse Hanford CHAIN OF C4STOY 032
Company -O32

Custody Form Initiator -L. URRAJ/ R.ARNOLD

Company Contact K.f. POOL / C.E. HEIDEN

Project DesignationSampling Locations SAF#92- 311

50IIM nIruRnuArE t2AftElt IlPATIAN lfll.-IU--4

Tel phone 376-2640

Col action Date 9-17-92

Ice Chest No. Fie)I Logbook No. WHC-N-205-19

Aill of Lading/Airbill No. Off ite Property No.

Method of Shipment SAMPLE DOUBLE-BAGGED PLACED ON WET ICE. AIR FRM! GHT

Shipped to WESTON LAO , LIONVILLE PA 19341

Possible Sample Hazards/Remarks UNKNOWN

SEE SAMPLES ANALYSIS REQUEST FOR INDIVIDUAL CONTAINERS AND AN LYSIS.

Sample IdemificaTion

~r~t~z
/

:I Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names)

Relinquis :Received by: Da ime:

i~j~rclu .15h1@y: Received by:

l.linqutshed by: Received by: Dateqime:

ielinquished by: Received by: 0at. ime:

Final Sampl* Dispositzon

.sposal Method: Dispod by:m

A.6O401 di9)

BqI904 (311 BOTTLES



1616;# 6/ 7
S 4-15-93 :12:51PM :Woston Lionville Lab- 509 372

SAMPLE ANALYSI REQUES

Cole1tor GBA / R. ARNOLD Dt. 09-17-92
Company Contact K,N. POOL / C.E. EIDEN Telephone ( 209 1 376-2640

Sample * Date iTin"
Number Colected Collected Number and Tyge at Sample Co taineOnAnalysis Roquested

801904 S 9-17-92 10:40 (1) 250m] Cr+6 (S-846 7179)

(1) 250m1 ICP/GFAA IETALS (CLP)

S(1) lOO0mI GAHIA SPEC. 1(L-4303,4304)

"Type of Sample A w Air L - Uquid SE - Gedknent IT - Tissue X - Other
DL - Drum Liquids 0 180i SL A Sludge Water
OS - Drum Sollds S . Soil 30 - Solid 1'I - Wips

Field information SAF#92.311 SODIUM DICHROMATE BARREL LOCATION 10 IU-4

Specisl Handling and/or Storage "$amle Lu be kept Cooled ta 4 C.Dri to analysis. .

____ _ -

fggible Sample Hazarde Ron-Detectable with field instrutment. I

____________________ 4

AAfl$ AM* fl-A~ll

SENT BY:Analyflcs Division



WESTON Analytics Use Only

Custody Transfer Record/Lab Work Reque st -0 --
c-leni -
Esnt Fil Prof.t f iRe -conk '

Work Order 0
Votuno -

Project ConhactJPhone Bod .

AD Pro I nager Pr" .Va.- 1.3i
Q De AT ORAN1CINORGDlANALYSES -ORGANIC 148

Date Rec'd Dat Due REQUESTED
Account# > M IL I> x

MATIX - 4 WESTON Analytic. Use OnlyMATnlX Metrix
OoS Client wmescrfputon mASrx

S -Sol IDcletd olce
SE - Sent )
SO-Sold 5usQtso
9L.- Sk~lge
W - Water 1*
0- ON - -
A - Air _
DS-Drum .

Solids
0L- Drum -

Liquis I .Ls..
L - EP~CP0Leeate
Wi - WipA
x - 00w 
F- Fish

V-1 L -1-.

FELD PERSONNEL: COMPLETE ON.Y SH D AS
Special Insruclions:

K=Gao oaoch4

DATE/REVISNS:
1.

-2.

3.

4.

6.

Relinquished Received Dtoe Tiie Relinquished Received DOW ThmI by JA by by by

RFW2I-211-0oIIA-71911 L372 L 373 L__ 375 ___ 3177 _

D~eees ktnen
Samphs Labels and
GOCPeoor7 Y or N
NOTES:

WESTON Analytcs Use Only

Samples were:
1) Shppedm
Hand Oberad -

2) Arnbent ot CtMed
3) ReceIved in Good
Condaton Y or N
4) Labels kdcse
Prop y Pwu ed

Y or N

5) ReceIved WIhn*
Ho"h Times

Y or N

COC Tape was:
1) Presen on Outer

Package Y or N

2) Unbroken on Outer
Package Y or N

3) Present on Sanple
Y or N

4) Unbroken on
S pesVq Y or N
COO Record Presnt
Upon Sample Reel

Y or N

L378 f __ Cooler 4 381-5%Ra



WESTON AnalytICS Use 0* n

Custody Transfer Record/Lab Work Request
Page - of

Cilent
Est. Final Proj. Sanpti Date - Typ Containr-
Work Order 

-

Project Contact/Phone. Sol
AD Pro ect PresatiRtivee - A' -22r _Oftac INORG

ac Dl ? ?!?-AT .A!2! ANALYSES
Date Rec'd Dale Due REQUESTED - (a z
Accoun\# > 1-. __ _ 2 -

1ATRXWESTON Amaytc use onlyMATRIX Matr .jONxUnOl
CODES: c

S- Sol ClIent ID/Dncrtption Chosen M ,tiX OW T
SE -Sednent (V)
SO-So 

ISL - Sudge -

W - Witter V
D st -- -
A - Air T -I
DS - DrumN

6L - Drum

L- EPTCLP
Leaat--e

WI - W"p
X - Othrw__
F- FMs -_

Itz~n 
.' --I, 

-L Y
FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS RDATEREVWS1OS: WESTON Analytics Use Only
Special InstructIons 1.

2._ Samples were: COC Tape was:
l)ShIpped or t) Presen on Outer

3. HandbDshed- Padkage Y or N

2) U.nbrokan on Outer
j4. 2) Ambnt or Chaed Page Y or N

3) ReceIved in Good 3) pr.ent on Sample
Condlon Y or N Y or N

- 6. 4) Labe s kxk 4 Unbroken on
PmpfY r Sample Y or NRelinquished Recelved Dat Tie Relinquished 09Ceved Dat Dlwepuicles Dweer Y or N

by y ty ..en GOOceed Rcrn eesezby b j bySamrlest.Laad 5) nacphrd Mflin Upo Sanop iiaci
IU 10V~t (too IJ-IC((o Y or N -okn Time Y or N

-S Y or N

RFW21-21-OOIIA-7191 __ L372 L373 - .375 ___ . 377 L____ 378 Ref Cool ri _381-596a


